SUMMARY Immunohistology was used for the detection of Legionella pneumophila serogroup I in necropsy tissue. Study of pneumonic lung from the recent Stafford outbreak has shown that this technique has a high sensitivity. A retrospective postmortem examination showed that L pneumophila serogroup 1 was an unusual cause of pneumonia in Oxfordshire during the study period. L pneumophila serogroup'l can be successfully subgrouped, using a panel of monoclonal antibodies on formalin fixed paraffin embedded sections. Immunohistological methods have a potentially useful role in the diagnosis of Legionellosis at postmortem examination and in the epidemiological investigation of individual cases and outbreaks.
The recognition of the agents responsible for infectious disease usually depends on culture of the organism, followed by examination of its morphological and biochemical properties. Some organisms, however, are difficult to grow, and on occasions suitable material may not be available for culture. Immunohistological techniques permit the sensitive and specific detection of antigenic determinants and already have an established use in the identification of micro-organisms, both in fresh' and fixed tissue sections. 2 3 Legionella pneumophila is a cocco-bacillary bacterium that can cause pneumonia both sporadically and in epidemics.4 It may be difficult to culture from pathological specimens, and correct identification in tissue sections with the silver impregnation Dieterle stain is often impossible, especially in lung where carbon and other particulate material can cause confusion. Accordingly, its rapid diagnosis is now often made by immunofluorescence examination of bronchial washings or sputum.4 On occasion, however, (when the organism is not suspected), such fresh material is not available and the diagnosis cannot be confirmed. In view of this we investigated the possibility of detecting L pneumophila by immunohistology on formalin fixed necropsy lung sections to determine whether this technique may be a useful adjunct in the diagnosis of Legionella pneumonia. We assessed the sensitivity of the method by postmortem examination of lung sections from patients who died during genic debris. In all cases, however, staining was patchy, with a few cases having only one or several small detectable foci.
In all cases no staining was noted with the negative control, and there was no difficulty distinguishing the positive staining from background carbon, haemosiderin, or other particulate debris.
The table shows the relation between Legionella staining and the histological features seen in the stained sections, and also indicates, for comparison, the results of culture. Most cases of acute pneumonia (eight of 11), and of organising pneumonia (three of six) were positive on immunohistology. By contrast, sections of lung tissue from the 11 cases, which showed severe changes, but which were not predominantly pneumonic (shock lung, infarction, alveolar haemorrhage, thromboembolism), were negative on immunohistology.
Of the nine culture positive cases, three were negative by immunohistology on the available lung sections. Of these three cases, one showed the histological features of shock lung, one organisation of pneumonia, and only one showed acute pneumonic consolidation. Conversely, immunohistology detected five cases which showed Legionella staining, but which were negative on culture.
Further sections from six of the 11 positive cases were studied by immunofluorescence using a panel of nine monoclonal anti-Legionella antibodies. In all cases bacteria were stained by the same two antibodies alone, identifying them as subgroup Pontiac la, the same subgroup as the isolates from Stafford.'
Retrospective immunohistological examination of lung tissue from 70 consecutive cases shown to have pneumonia at postmortem examination was negative. One of these was a known case of L bozemanii pneumonia, but this was negative to testing with the antibody to L pneumophila serogroup I, although it proved positive using a rabbit polyclonal antibody against L bozemanii.
Discussion
Immunofluorescence examination of bronchial washings, sputum, or homogenised lung tissue is a well established method for the diagnosis of Legionella.4 Indeed, this is generally more sensitive than culture, possibly due to difficulties with overgrowth of other bacteria, or loss of viability, either due to drug treatment or during storage and handling. Furthermore, these immunofluorescence methods offer the advantage of a more rapid diagnosis than culture. Therefore, it has been recommended that culture should be supplemented by immunofluorescence when the diagnosis of legionellosis is considered.8
Although the detection by immunofluorescence of the organism in formalin fixed paraffin embedded lung sections has been successful,9 it is well recognised that immunohistochemical techniques have several advantages compared with immunofluorescence, including direct visualisation of the stained antigenic material and the morphological features of the tissue. Accordingly, we investigated the use of an indirect immunoperoxidase technique in the diagnosis of Legionella pneumonia. The method gave clear and reproducible staining of colonies and single bacteria, and, on occasion, a more diffuse antigenic background. As the reported incidence of Legionella as a cause of pneumonia ranges from I to 20% l (depending on the population examined, methods used, and the 146 Theaker, Tobin, Jones, Kirkpatrick, Vina, Fleming the population examined, methods used, and the region studied), we applied this technique to 70 unselected and consecutive cases of pneumonia detected at postmortem examination. We failed to detect L pneumophila serogroup 1 in any. As our study of the Stafford cases has shown that this technique has a high sensitivity, especially in cases of acute pneumonic consolidation, we conclude that L pneumophila serogroup 1 (the commonest serogroup causing Legionella pneumonia`2) has been an unusual cause of sporadic pneumonia, both in hospital and community acquired cases in the Oxford region.
